Rapid recovery of nuclear estrogen receptor and oxytocin receptor in the ovine uterus following progesterone withdrawal.
We previously showed that progesterone rapidly down regulates nuclear estrogen receptor (Re) in the estrogen-primed rodent uterus. We have now extended these studies to test the response of the Re system in sheep uterus to progesterone withdrawal. Since the estrogen-Re complex is believed to regulate hormone-dependent gene expression, it was of interest to determine whether withdrawal of progesterone under constant estrogen stimulation would lead to the recovery of nuclear Re levels and estrogen action, i.e. oxytocin receptor (ROT) synthesis. Ovariectomized ewes were primed with estradiol-17 beta and serum steroid levels were maintained by constant infusion of estradiol (0.5 microgram/h) and progesterone (500 micrograms/h) for 5 days. The animals were anesthetized with fluothane/O2, and uterine samples were excised 1 h before and 3, 6 and 12 h after progesterone withdrawal. Estradiol infusion was continued during the experiment in order to maintain estrogen levels at a steady state (14 pg/ml plasma). Re, ROT and progesterone receptor (Rp) were measured in endometrium and myometrium using standard 3H-hormone binding assays. Following progesterone withdrawal, the nuclear Re concentration increased in both uterine compartments, and the nuclear Re level was correlated significantly with the ROT concentration in the membrane fraction of both uterine tissues (endometrium, r = 0.79; myometrium, r = 0.86). Although cytosol Re rose between 6 and 12 h in the endometrium, cytosol Re levels remained unchanged in myometrium. Cytosol Rp appeared to increase in endometrium but not in myometrium. Uterine tissue sampled from a control animal before stopping the progesterone infusion revealed that the observed changes in receptor concentration following progesterone withdrawal were not due to regional differences in receptor levels. These results demonstrate that the recovery of nuclear Re in the ovine endometrium and myometrium following progesterone withdrawal represents a selective effect on Re retention in the nucleus rather than on cytosol Re availability or Re activation which was controlled by constant estrogen infusion. Thus, these results are consistent with the hypothesis that progesterone induces an Re regulatory factor which acts to down regulate nuclear Re, and that the activity of this factor diminishes rapidly after progesterone withdrawal.